Basic fibroblast growth factor modulates the mitogenic potency of the platelet-derived growth factor (PDGF) isoforms by specific upregulation of the PDGF alpha receptor in vascular smooth muscle cells.
Platelet-derived growth factor AA (PDGF AA), in contrast to PDGF AB and BB, is a poor mitogen for smooth muscle cells (SMC). However, together with basic fibroblast growth factor (bFGF) it acts synergistically on DNA synthesis of these cells. Northern blot analysis revealed that bFGF selectively increases the PDGF-receptor alpha subtype (PDGF-R alpha) mRNA level without a significant effect on the PDGF-R beta mRNA level. The amount of PDGF-R alpha protein is also selectively increased after stimulating SMC with bFGF as shown by immunoprecipitation of lysates from SMC with anti-PDGF-R alpha antibodies. The number of binding sites for 125I-PDGF AA is more than doubled after bFGF-treatment, whereas the specific binding for PDGF AB and BB increased only by approximately 30 and 20%, respectively. The increase in the number of PDGF-R alpha renders the SMC responsive for PDGF AA as demonstrated by the induction of the proto-oncogene c-fos as well as by an increased cell proliferation. The enhanced PDGF binding after bFGF treatment may in fact explain the observed synergistic behavior. These data are discussed with regard to a possible role of growth factor-induced transmodulation of receptor expression during atherogenesis.